The effects of long-term simulated microgravity on neuromuscular performance in men and women.
The effects are reported of prolonged exposure to simulated microgravity (strict bed rest in an antiorthostatic position -6 degrees head-down tilt, HDT) on voluntary and electrically evoked contractions of the triceps surae muscle in men (n = 6) and women (n = 4). The subjects served as their own controls. Bed rest is a model that has commonly been used to simulate spaceflight. Measurements made in the control condition (10-8 days before the beginning of HDT) and after 120-days of HDT (on the 3rd day after it ended) included examination of the properties of isometric maximal voluntary contractions (MVC), isometric twitch contractions (Pt) and tetanic contractions (Po). After HDT, the MVC decreased by means of 44% and 33%, P, by means of 36% and 11%, Po by means of 34% and 24%, in the men and the women, respectively. The difference between Po and MVC, expressed as a percentage of Po and referred to as force deficiency (FD), has also been calculated. The FD increased by means of 60% and 28.8% in the men and the women, respectively. Time-to-peak tension of the triceps surae muscle increased by means of 12% and 14% in the men and the women, respectively, but half-relaxation time decreased by means of 9% and 19%. Total contraction time increased by a mean of 23% in the men and decreased by a mean of 17% in the women. Force-velocity of properties of the triceps surae muscle calculated according to a relative scale of voluntary contraction development significantly decreased more in the women than the men. The calculations of the same properties of electrically evoked contraction development did not differ substantially from the initial physiological state. It can be concluded that not only were the contractile properties of the triceps surae muscle significantly different in the men and the women, but that the effects of exposure to simulated microgravity on these properties were also different. These differences may be explained by sex differences in the muscle tissue itself and in its maximal neural activation.